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7KH LPSDFW RI FOLPDWH FKDQJHRQ WKH UXQRII UHJLPHZDVEDVHG LQ WKLV VWXG\RQ WZRPHWHRURORJLFDO HOHPHQWV 
SUHFLSLWDWLRQDQGDLUWHPSHUDWXUHEHFDXVHWKHVHSDUDPHWHUVEHVWUHIOHFWFOLPDWHFKDQJH7KHRXWSXWVIRUWKH.10,DQG
03,FOLPDWHVFHQDULRVEDVHGRQ WKH65(6$%HPLVVLRQVFHQDULRIRU WKHDUHDRI WKH8SSHU+URQ5LYHUEDVLQDUH
VKRZQLQ)LJDQG

)LJ&KDQJHVLQSUHFLSLWDWLRQDQGDLUWHPSHUDWXUHDFFRUGLQJWRWKH.10,FOLPDWHPRGHOIRUWKHUHIHUHQFHSHULRGDQGWKHVHOHFWHG
\HDUSHULRGIURPWR
,Q)LJDQGZHFDQVHHWKDWEDVHGRQWKH.10,DQG03,PRGHOVZHFDQH[SHFWDQLQFUHDVHLQUDLQIDOOLQWKH
PRQWKV IURP 6HSWHPEHU XQWLO $SULO ZLWK WKH PRVW VLJQLILFDQW LQFUHDVH LQ SUHFLSLWDWLRQ IRU WKH .10, PRGHO LQ
6HSWHPEHUPPDQGIRUWKH03,PRGHOLQ0DUFKPP$UHGXFWLRQLQUDLQIDOOFDQEHH[SHFWHGIURP0D\XQWLO
$XJXVWZKHUHWKHPRVWVLJQLILFDQWGHFUHDVHDFFRUGLQJWRWKH.10,PRGHOLVLQ-XO\PPDQGWKH03,PRGHOLQ
0D\PP$QH[FHSWLRQ LVVHHQ LQ WKH03,PRGHOZKHUHIRU WKHPRQWKVRI-XQHDQG-XO\ZHFDQH[SHFWDQ
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LQFUHDVHLQSUHFLSLWDWLRQLQWKHIXWXUH7KHWHPSHUDWXUHZLOOYDU\FRQVWDQWO\WKURXJKRXWWKH\HDUZKLFKLVH[SHFWHGWR
LQFUHDVHE\WR&

)LJ&KDQJHVLQSUHFLSLWDWLRQDQGDLUWHPSHUDWXUHDFFRUGLQJWRWKH03,FOLPDWHPRGHOIRUWKHUHIHUHQFHSHULRGDQGWKHVHOHFWHG
\HDUSHULRGIURPWR
7KH+521UDLQIDOOUXQRIIPRGHOXVHGLQWKLVVWXG\EHORQJVWRDJURXSRIFRQFHSWXDOOXPSHGPRGHOV,WSULPDULO\
ZRUNVLQDGDLO\WLPHVWHSDQGKDVEHHQEXLOWRQWKHEDVLVRIWKH6ZHGLVK+%9PRGHO%HUJVWURHPE\IROORZLQJ
LWVPDLQVWUXFWXUH7KHPRGHOLVGLYLGHGLQWRWKUHHVHSDUDWHPRGXOHVZKLFKDUHUHSUHVHQWHGE\VQRZVRLODQGIORZ
URXWLQJPRGXOHV7KHPRGHOKDVIUHHSDUDPHWHUVDQGLVGHVFULEHGLQWKHZRUNRI9DOHQWHWDO
'DWDGHVFULSWLRQ
7KH+URQ5LYHULVDOHIWVLGHWULEXWDU\RIWKH'DQXEH5LYHULWVEDVLQLVORFDWHGLQ&HQWUDO6ORYDNLD7KHFDWFKPHQW
LVIHDWKHUVKDSHGDQGORFDWHGDORQJWKHORQJPDLQULYHUZLWKLWVQXPHURXVVKRUWHUWULEXWDULHV7KHXSSHUSDUWRIWKH
EDVLQZLWKLWVRXWOHWLQ%DQVNi%\VWULFDDVDUHSUHVHQWDWLYHIRUWKHPRXQWDLQRXVUHJLRQVLQ6ORYDNLDZDVVHOHFWHGIRU
WKLVVWXG\7KHEDVLQKDVDQDUHDRINPDQGDPHDQHOHYDWLRQRIPDVOPLQPDVODQGPD[P
DVO6HYHQW\SHUFHQWRIWKHEDVLQ¶VDUHDLVFRYHUHGE\IRUHVWE\JUDVVODQGVE\DJULFXOWXUDOODQGDQG
E\XUEDQDUHDV7KHORFDWLRQRIWKHEDVLQZLWKLQWKHWHUULWRU\RI6ORYDNLDLVVKRZQLQ)LJ


)LJ/RFDWLRQRIWKH8SSHU+URQ5LYHUEDVLQLQ6ORYDNLD
7KH EDVLF GDWD LQSXW LQWR WKH +URQ UDLQIDOOUXQRII PRGHO LQFOXGH SUHFLSLWDWLRQ DLU WHPSHUDWXUH DQG SRWHQWLDO
HYDSRWUDQVSLUDWLRQ7KHVHYDOXHVDUHLQSXWLQWRWKHPRGHOLQWKHIRUPRIWKHDYHUDJHGDLO\YDOXHVIRUWKHEDVLQ7KH
YDOXHVRIWKHGDLO\SUHFLSLWDWLRQWRWDOVZHUHLQWHUSRODWHGE\WKHLQYHUVHGLVWDQFHZHLJKWLQJPHWKRG7KHDLUWHPSHUDWXUH
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YDOXHVZHUHLQWHUSRODWHGE\WKHOLQHDUUHJUHVVLRQPHWKRG7KHSRWHQWLDOHYDSRWUDQVSLUDWLRQZDVFDOFXODWHGDFFRUGLQJ
WRWKH%ODQH\&ULGGOHIRUPXODEDVHGRQWKHDLUWHPSHUDWXUHDQGJODUHLQGH[
&DOLEUDWLRQDQGYDOLGDWLRQRIWKH+521PRGHO
7KHPRGHO¶VFDOLEUDWLRQZDVSHUIRUPHGIRUWKH\HDUSHULRGIURPWR7RGHWHUPLQHWKHFRUUHODWLRQRI
WKHPHDVXUHGDQGVLPXODWHGIORZVWKH1DVK6XWFOLIIHFRHIILFLHQWKHUHLQDIWHU³16´ZDVXVHG7KHYDOXHRI16
DFKLHYHGGXULQJ WKHPRGHOFDOLEUDWLRQZDV)LJD ,QRUGHU WRYHULI\ WKHFDOLEUDWLRQ WKHYDOLGDWLRQRI WKH
K\GURORJLFDOPRGHOZDVSHUIRUPHG7KHYDOLGDWLRQZDVFDUULHGRXWIRUWKHWLPHSHULRGZLWKDYDOXHRIWKH
16FRHIILFLHQWRIORQJWHUPUHVXOWVGLVSOD\HGLQ)LJE

)LJXUH/RQJWHUPPHDQPRQWKO\VLPXODWHGDQGPHDVXUHGIORZVDWWKHILQDOSURILOHIRUWKHSHULRGDFDOLEUDWLRQE
YDOLGDWLRQIRUWKH+URQPRGHO
5HVXOWVDQGGLVFXVVLRQV
8VLQJWKHSDUDPHWHUVRIWKHFDOLEUDWHG+URQPRGHODQGWKHRXWSXWVIURPWKH.10,DQG03,FOLPDWHVFHQDULRVWKH
VLPXODWLRQRIIORZVLQWKHILQDOSURILOHIRUWKHIXWXUHWLPHSHULRGVXQWLOWKH\HDUZDVPDGH7KH\HDUSHULRG
IURPWRZDVFKRVHQDVWKHUHIHUHQFHSHULRG7KHHYDOXDWHGKRUL]RQVRIWKHRXWSXWVRIWKH.10,DQG03,
FOLPDWHVFHQDULRVZDVGLYLGHGLQWRWKUHH\HDUSHULRGVLHDQGZKLFKZHUHWKHQ
JUDSKLFDOO\FRPSDUHGZLWKWKHUHIHUHQFHSHULRG
7KHJUDSKV)LJVKRZWKHGHYHORSPHQWRI WKHIORZVIRU WKHVHOHFWHG\HDUSHULRGVDV WKH ORQJWHUPPHDQ
PRQWKO\YDOXHVIRUWKHGLIIHUHQWFOLPDWHVFHQDULRV,QWKHVSULQJDQGZLQWHUPRQWKVDQLQFUHDVHLQWKHIORZVFDQEH
H[SHFWHGZKLFKVKRXOGKDYHDQ LQFUHDVLQJ WHQGHQF\RYHU WLPHFRPSDUHGZLWK WKH UHIHUHQFHSHULRGRI
$FFRUGLQJWRWKH.10,FOLPDWHVFHQDULRWKHPRVWH[WUHPHLQFUHDVHLQIORZVLQWKHSHULRGFRPSDUHGWRWKH
UHIHUHQFH SHULRG FDQ EH H[SHFWHG LQ WKHPRQWK RI 'HFHPEHU  )LJ D $FFRUGLQJ WR WKH03, FOLPDWH
VFHQDULRVWKLVLQFUHDVHZLOOEHWKHKLJKHVWLQ-DQXDU\)LJE$PRQJWKHUHDVRQVIRUWKHDQWLFLSDWHGFKDQJHV
EHORQJVDQ LQFUHDVH LQ WKHDLU WHPSHUDWXUHIRU WKHIXWXUHSHULRGV ,QFUHDVHGDLU WHPSHUDWXUHVUHVXOW LQDQ LQFUHDVHG
VXSSO\RIOLTXLGSUHFLSLWDWLRQIRUWKHEDVLQDVZHOODVWKHPHOWLQJRIVQRZFRYHULQWKHVSULQJDQGZLQWHUPRQWKV
,QWKHVXPPHUDQGDXWXPQPRQWKVWKHGLIIHUHQFHEHWZHHQWKHIORZUDWHVIRUWKHLQGLYLGXDOWLPHSHULRGVLVQRWVR
REYLRXVDVIRUWKHZLQWHUDQGVSULQJPRQWKV1RWZLWKVWDQGLQJWKHDERYHLQWKHIXWXUHZHFDQH[SHFWDGHFUHDVLQJWUHQG
LQ WKH IORZVRQ WKHXSSHU+URQ5LYHUEDVLQDFFRUGLQJ WRERWKVFHQDULRV2QHSRVVLEOH UHDVRQ IRU WKLV FKDQJH LV D
FRQVWDQW LQFUHDVH LQDLU WHPSHUDWXUHZKLFK LVPRUHSURQRXQFHG LQ WKHZLQWHUDQGVSULQJPRQWKVDQGDGHFOLQH LQ
UDLQIDOO$PD[LPXPORVVRIIORZFDQEHH[SHFWHGLQ$XJXVWIRUERWKFOLPDWHVFHQDULRVZKHUHDFFRUGLQJWRWKH.10,
WKLVGHFOLQHZLOOEH)LJDDQGDFFRUGLQJWRWKH03,)LJE,QFRPSDULQJWKHORQJWHUPPHDQ
PRQWKO\IORZVIRUWKH.10,DQG03,FOLPDWHVFHQDULRVIRUWKHWLPHSHULRG)LJZHFDQVHHWKDWIURP
'HFHPEHU XQWLO$SULO WKH VLPXODWLRQ UHVXOWV DUH VOLJKWO\ GLIIHUHQW EXW IURP0D\ XQWLO1RYHPEHU ERWK VFHQDULRV
VLPXODWH IORZV VLPLODUO\%DVHGRQ WKH UHVXOWV LW FDQEH VWDWHG WKDW WKH.10,PRGHO DSSHDUV WREHPRUH H[WUHPH
FRPSDUHGWRWKH03,PRGHO

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